SEM-EDS analysis to determine the type of Al surfaces in Al-WTR
Aluminum in the Al-WTR plays a major role in P binding (Bayley et al., 2008) , but Al is found in both Al (hydr)oxides and aluminosilicate clays in these materials. In order to determine whether P preferentially sorbs to (hydr)oxide or clay surfaces, Al and Si associations were examined in SEM-EDS images. The WW-Al/O-WTR was chosen for analysis, but comparable effects are expected on the original Al-WTR due to its similar chemical nature (Zohar et al., 2017 ). 
Image analysis
The dot maps of the elements P, Al and Ca in the Al-WTR and the WW-Al/O-WTR were analyzed using the ImageJ program, according to a working procedure by Zohar and Haruzi (2018, unpublished report) . In brief, the SEM-EDS dot map of each of the elements was filtered using a brightness threshold. This threshold was calculated by the program as a 'cut-off' value based on iterative intermeans of the 'object' and the background. After filtration, the processed image was represented in a binary form, where the pixels with "object" were assigned a value of 255 and the background pixels were assigned a zero value. The three elements and their possible combinations were assigned each a value from 0 to 7 and the individual elemental images were further processed using rational operations, accordingly. The 'objects' in P, Al and Ca images were assigned the values of 1, 2 and 4, respectively, and after summing the three images into one combined image, 8 types of segments appeared with values from 0 to 7, according to their nature (background, P, Al, P+Al, Ca, P+Ca, Al+Ca, and P+Al+Ca). This working procedure results in quantification of the proportion of each of the 8 segments. The proportions presented in Table 2 for the Al-WTR and for the WW-Al/O-WTR, however, can be considered only semi-quantitative since we used unpolished samples. The graphical result of the image analysis procedure is presented in Fig. S2 . The 8 segments are shown in different grey-scale tones and while they are not readily distinguishable, the graphical representation can be used to emphasize special features, like the spatial distribution of certain elemental associations.
Changes from the Al-WTR to the WW-Al/O-WTR are also readily apparent in Fig. S2 . For example, in the P-poor Al-WTR image (Fig. S2A) , the presence of the ternary association of P, Al and Ca, shown in black, is rather limited and can be found mostly at borders of Al and Ca surfaces where P is also present. Yet, in the image of the P-enriched WW-Al/O-WTR (Fig. S2B) , this phase is common (consistent with increase in the semi-quantitative proportions, see Table 2) and is found over a greater area. These features are not manifested by the 3-element overlay map in Fig. 4 , yet, the latter image allows for more readily distinguishing each element and association by a different color. It follows that the two images ( Fig. S2 and Fig. 4) Each image includes 8 segments of standalone elements or associations. Empty pixels are displayed in white, the presence of P+Al+Ca is shown in black, while the other segments are shown in several tones of gray, from light to dark by the following order: P, Al, P+Al, Ca, P+Ca, Al+Ca. Table 2 presents the quantitative representation of the data.
Carbon distribution and association on top an Al-WTR particle -SEM-EDS analysis
Carbon was associated with both Ca and Al in the WW-Al/O-WTR (Fig. S3) . Carbon was clustered with Ca, potentially indicating CaCO 3 (an example is marked by a square on the C map, corresponding to arrow 5); C was also found dispersed across a calcic surface, (marked by a rectangle on the C map, corresponding to arrow 4). Diffuse C on Al surfaces was found as well, sometimes concurrently with P (marked by an oval on the C map, corresponding to arrow 1). This feature suggests either inorganic P and organic C co-localization on top Al (hydr)oxides or adsorbed organic P on an Al (hydr)oxide surface. 
